The Sudan grass and grain sorghum plants are chemically and morphologically similar, and with their hybrids are considered to be one of the emergency forage crops (Kidambi et al., 1993 , Khair 1999 Salinity refers to the total concentration of all soluble salts in the soil i.e., Cl -, SO 4 -2 or CO 3 -of Na + , Ca +2 and Ma +2 with the most common salt being NaCl (Jayasekera and Hall 2007) . Salts inhibit plant growth by increasing the osmotic stress, nutritional imbalance, and specific ion toxicity. The extent of damage depends on the severity of stress, growth conditions and plant sensitivity to salinity (Cornillon and Palliox 1997).
Increasing salinity stress was associated with significant decreases in P-uptake in straw and grain of barley plants (Ahmad 2007) . Phosphorus (P) concentration in shoot of wheat was significantly decreased as soil salinity stress increased in both sandy and silty loam soils (Elgharably 2008) . Salt stress induced a significant reduction in phosphorus of root. A non-significant effect of salinity stress was obtained on P concentration in leaf and grain rice (Naheed et al. 2008) . Salinity increased the accumulation of Na + and decreased the K + content in shoots and roots. The Na + content of germinating seeds gradually increased, while K + content diminished Humic materials could improve growth of plant under soil condition with enhancing nutrients uptake and reducing toxic elements uptake (Kulikova et al. 2005) . Sharif et al. 2002 found that the humus material has indirect effects on plant growth because it improves soil properties i.e., water holding capacity, permeability, aggregation, hormonal activity, aeration, organic matter mineralization, and solubilization and nutrients availability (Nardi et al. 2002) . Merwad and Abdel-Fattah (2015) found that the application of chicken manure combined with HA increased growth parameters, total chlorophyll, carotenoids, yield and nutrient uptake of sorghum compared with untreated.
Foidle et al. (2001) reported that MLE have plant growth enhancing capabilities as it is rich in zeatin, carotenoids, phenols, potassium and calcium. Fuglie 2000 reported that spraying MLE increased growth and yield of tomato, peanut, corn and wheat 20
to 35. The solvent of MLE are potential source of natural antioxidants (Siddhuraju and Becker, 2003 ; Arabshahi et al., 2007 and Athar et al., 2008) . Foliar spray of MLE exhibit highest antioxidant status as compared to other growth enhancers up to moderate salinity (8dSm -1 ) except ascorbic acid which continued to be increased up to highest salinity level (12dSm -1 ). Moreover, the increase in ascorbic acid under MLE application in salinity stress was largest than all other enzymatic and nonenzymatic
antioxidants. The objective of the current study was to test the effect of humic substances (humic and fulvic acids) with spraying Moringa leaf extract on yield, and nutrient uptake of Sudan grass grown under saline conditions.
Materials and methods

Experiment set up and design
A pot experiment was conducted under the green house conditions at the farm of the Faculty of Agriculture Zagazig University, Egypt. The design was a randomized Table 1 
Statistical analyses
Data of the current study were subjected to analysis of variance for a split-split bloks design, after testing for the homogeneity of error variances. Statistically significant differences between means were compared at P ≤ 0.05 using Duncan's Multiple Range Test. The statistical analysis was carried out using COSTAT computer software (CoHort Software version 6.303, Berkeley, CA, USA).
Results and discussion
Fresh and dry weight
The application of various humic substances with MLE gave an increase in the total yield of plants in the three cuts grown under different salinity level compared to untreated soil ( 1996 , Nouman et al. 2011 , Basra et al. 2005 and Merwad 2015a . MLE is rich with ascorbic acid, mineral nutrients i.e, Fe, K, Ca and amino acids and had an effect on increasing the plant growth (Makkar and Becker 1996; Basra et al. 2009; Merwad and Abdel-Fattah, 2016 and Thanaa et al., 2017) .
Plant height, total chlorophyll and proline
Addition of different humic substances as well as foliar spray with MLE caused positive significant effects on plant height, total chlorophyll and proline of Sudan grass grown under salinity level (Table 3 ). The highest values of plant height, total chlorophyll and proline under S1 (3.01 dSm -1 ), S2 (6.12 dSm -1 ) and S3 (12.33 dSm Regarding the effect of soil salinity, data reveal that, the plant height and total chlorophyll of Sudan grass was decreased with increasing the soil salinity levels. On the other hand, proline was increased with increasing the soil salinity level. This trend was found true under different humus materials with MLE, at all three cuts. As In general, results of the cumulative N, P and K-uptake as affected by application of various humic substances with moringa spraying gave an increase in the three cuts of plants grown under salinity stress (3.01, 6.12 and 12.33 dSm -1 ) compared to the control; this result could be due to the high total dry weight as a result of the effects of treated humic substances with MLE (Merwad 2015b).
Regarding the effect of soil salinity, data in Table ( 4) show that, the N, P and Kuptake by Sudan grass plants was decreased with increasing the soil salinity level. This trend was found true under different humic substances with MLE, at all three cuts. As mentioned above the plants at three cut died off in the control treatment due to extremely high salinity (12.33 dSm -1 ). Ahmad (2007) found that increasing salinity stress was associated with significant decreases in NPK accumulation by straw and grains of barley plants. Saqib et al. (2004) et al., 2007) .
Soil pH and available nutrients
Effect of soil salinity and humic substances with MLE on soil pH, available N, P and K concentration in the soils was illustrated in (Figs 1 and 2 ). Respecting the soil salinity effect, results reveal that, the available N, P and K in the soils were decreased respectively compared to 100% of P fertilizer alone (Sarwar et al. 2012) Relationship between K and Na in Sudan grass as affected by treatments.
Under saline conditions, high levels of external Na + not only interfere with K + acquisition by the roots, but also may disrupt the integrity of root membranes and alter their selectivity. The selectivity of the root system for K + over Na + must be sufficient to meet the levels of K + required for metabolic processes, the regulation of ion transport, and for osmotic adjustment (Hu and Schmidhalter 2005) . The relation between K and Na concentration (g kg -1 ) in Sudan grass at different cuts was shown in (Figure 3 ). The potassium concentration in Sudan grass plants at three cuts was reported to be decreased with increasing soil salinity stress.
However, the Na concentration tended to increase with increasing the soil salinity.
Overall 
Conclusion
Salinity is a major limiting factor for plant growth and productivity. The decrease was proportional to the increase in salinity concentration. Applying humic acid as Khumate or fluvic acid as K-fulvate singly or combined to the soil alleviated the negative effect caused by salinity to plant growth (Sudan grass, three cuts). The effect was strengthened with spraying the plants with MLE. Increases occurred in plant growth parameters of yield, chlorophyll, NPK-uptake. Treatments also showed a decrease in Na content in plant. Spraying of MLE combined with addition of humic substances and materials can be a practical preposition to help plants endure salinity when grown on saline soils increasing their yields and nutrient uptake. The available N, P and K in the soils were decreased with increasing the soil salinity level. 
